Flip and flop splice variants of AMPA receptor subunits in the spinal cord of amyotrophic lateral sclerosis.
Excitotoxicity mediated by AMPA receptors has been suggested to be implicated in the pathogenesis of amyotrophic lateral sclerosis (ALS). To investigate the relevance of AMPA receptors to motor neuron degeneration in ALS, we evaluated the expression of mRNAs coding for flip and flop splice variants of AMPA receptor subunits (GluR-A to GluR-D) in the cervical segment of the spinal cord from control individuals and patients with ALS using in situ hybridization histochemistry. Transcript mRNAs coding for flop variants were significantly decreased in the ventral horn of the spinal cord from patients with ALS, whereas the mRNAs for flip variants were preserved. These findings suggest that the relative abundance of flip variants vs. flop variants is increased in spinal motor neurons of ALS patients when compared to that of control individuals. Flip variants promote assemblies of slowly desensitizing AMPA receptors. These results imply that spinal motor neurons of ALS patients possess more slowly desensitizing AMPA receptors than those of control individuals. This expression change of AMPA receptors in ALS may account for vulnerability of motor neurons in this disease.